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Description 

Method for ^nitoring a rotation rata sensor 

v^lates to a method for monitoring a 
.i,„tional gyroscope which 
station rate ^^"^^Z urst output which form part of 
has a first input and a f.rst P ^i^^ettional 
a primary control loop '^^IJ-^ „ .,e 

„.0scope hy -ng an c...^^^^^^ ^^^^^ 

first input at its n ^ 

vibrational --^7^;^=° secondary control 

second output which form part of 

„.ere an -'-^^n J amplified and 

second output, said output "^nal ^ g ^^^^ 

subjected to "---^^t J r ^ ^ 
demodulated into a in e^^^^^^ - filtered and are 
component, where txi« ^ -.^^ form a driver 

then modulated again and „here 

component . 

1„ EF 0 461 161 Bl has disclosed 
By way of example EP 0 ^^.^^^^ 

.otation rate -"J- -Z'^;; ..Mentation with 

25 is excited in "o ^es ^ ^^.^^ ^^^^^^^ 

r^^ld^rrela^'coltrol loop with appropriate 
loop and a secon Y vibrational gyroscope, 

transducers are P-™'^^"" f ^^^^ ^..^ in vehicles to 
H such rotation rate " ^^^^ ,s a 

- -nr^\^t:""rro;rr::::.io:. - 

:::: it is necessary to monitor the operation of the 

rotation rate sensor. 
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monitoring is advantageously performed in the 
inventive method by virtue of ^„p,„3„t 
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brings about sidebands which are situated in the 

. ti.e 
r;%::i:nh:::h\re r.ntr. .o. .in. 

'Jste ^^in. output i. the a^Utude is 
below a prescribed threshold value. 

. ■ method allows monitoring of the operation 
:rtr: u e crroX loop incluamg the vibrational 
g^roscop during operation without influencing the 
rperation of the rotation rate sensor .n any way. 

r.f the inventive method 
one advantageous development of the . 

being synchronously demodulated. 

. 1 it is possible to detect as 

in another development, ^ J ^^^^^^y control 

many alterations as possible in the s 
loop by virtue of the — ~ ^^^d L their 

frtre":::ro dThe Zrufes and.or for 
amplitude. ^-^^^ " i3 preferably made 

their phase. In this P ^^^^ atter 

for measurement signals to be derive 
the components are filtered. 

Since the sidebands ---^^^ t:"— rt 
hence also the modulation 

Signals have extremely small ampX-udes. the J 
be suppressed by providing J^^^, , 

demodulated measurement "-- -^r integral to be 
, P-«ibed time and ^r the va^^^^ ^^^^^^^^^ ^^^^^ 

compared with the P ^^^^ 

^^^^ 
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^v, « prescribed threshold value 
measurements signals reach a prescriD 

is measured. 

in the case of the kno«n vibrational gyroscopes, it has 

, to he henenciai if the -oauXat.on s.gnal 
has a frequency of 200 Hz. 

r^Prmits numerous embodiments. One of 
The inventxon permits nm ^^.^^ ^.^^ 

below, in the drawing: 

.i,.re X Shows a hlocK dia.ra. of a rotation rate 
sensor , and 
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..tho..h the e^e^iar. — n^^ ^^^^^^^^^^^^^ Z 
Shown as hlocH dra^ra^, thxs ^ ^^^^^ ^^^^^^^^^^ 

inventive arrangement is limt 

using individual circuits — ^-^^^ ^° ^lemented 
Kather, the inventive arrangement ca. he P 

particularly advant-eous^^^,^, "l^roprocessors :nay 

integrated circuits. In this case, m P 

be used which, with suitable prograMnmg, perfo 

processing steps shown in the blocH diagrams. 

ngure 1 shows a blocK diagram of an arrangement with a 

viLtional gyroscope ---^/r^r^y^eJitltion 

— TZ°\:^l^o: U produced by suitable 
signal SB. The e ^^^^„„ti= transducers, 

transducers, for examp ^ 
.he vibrational gyroscope also has tw P ^^^^^^ 

^^r1on^e:e"::Ll: «:^ard the respective 
rrrtio:°to Physlcauy offset P-nt^ on gvr.cop. 
such gyroscopes are Known from EP 0 307 
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^. 1 represents a high quality 
The vibrational gyroscope 1 r P ^^^^^ ^ 

niter, with the ""^^"^ ,oop 6 and the 

output 4 being part o£ ^ \ 5 being part 

section between the rnput 3 and^h ^^^^^^^ 

- a ..oonaary contro^.oop^.^.^^^^^^^ ^ 

6 is used to excise ^^oscope, for example 

i-he vibrational gyroscope, 
frequency of the v ^^^^^^^ is produced xn an 

14 kHz. in this case, the exc ^^^^^^^ ^^^^ 

axis of the vibrational gyro y 

the secondary 

tbe <ii«='^-.°*^;;;j-'^^",h 90«. m the secondary 
control loop is offset tn g .^^^^^^^ 

control loop 7, ^^^^^^^^^'^^^.L . one o. which is 
exponent and a craadratu ^^^^^^ ^ ^^^^ ^^.^^ , 

supplied via a filter notation rate can 

signal which is proportional 
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. r,. 6 7 a fundamental part of the 
xn both control loops 6, , 

signal processing are produced 

signals required for the g ^ synthesizer 

in a crystal-controlled digital f ^^^^^^ 
10 whose clock frequency is ^ ^^^^ 

Shown. ^ ne^Jsary in order to 

not given, since this is no 
Understand the exemplary er^odiment. 

. loon 7 is shown as a block 
secondary ^^^J^^ ^^J^.^.^^ an amplifier 25, an 
diagram in --^J analog/digital converter 

antialiasing filter 26 amplified and 

27. using multipliers 28, 

-1 cn and carriei. j--^ 

ruer s^ti. ° = — - ^""^^^ 

component and a ^adrature component. 

„ts then respectively pass through a 
The two components then " .j^^g^ 32, 33. K 

(sinx/x) filter 30, 31 and a low pass 
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. 34 is used to derive from the 

conditioning circuit 34 r2 which 

filtered real part two si measured 

.ep.esen. t.e .o.a..on ^^^^^^ 

„ith the rotat.cn rate sens ^^^^^ ^^^.^^ 
,i«er in that ^he sr^al « 

a^Xltude range o£ betw ^„ „^,put an 

„hi=h is P°-^^^;"^*'TriT Changed t. .ere, which 
error message, the -.^-^ ^ message, 
the connected system identifies a 

filters 32, 33 have a respective adder 35, 
The low pass filters multipliers 37, 

3, connected ^""-J^X;/ .^two components Si and 

-:r^-n:r;Jl. 

exciting the vibrational gyroscope 1. 

= r^tbod a modulation signal 

TO carry out the inventive method ^.i^ipUers 

.00 H. is produced in .1 and «, 

«, 43 multiply this ^^^\'^ , „ upon 

are variable »d are load ^^^^^^^^^^ 

turning on, as a result o ^^^^^^ sat 
test signal for the t« ^^^^^^^^ ^^^.^ 44, 45 

25 independently of °- ' ^4, The test signal's 

add variable bias voltages k3 a^^^^ ^^^^^ ^^^^ 

components derived in t is ^^^^^^^ component in 

- re ne::::ii:: ^ ^^^^^ 

additionally with the modulation signal. 

The components '^""^puncltlol antialias 

3, vibrational ^"--^^^'^.....tal conversion and 
filtering 26 a ^^.p^.tively tapped off 

demodulation at 28, downstream of the 

ritr 3^ rrarrUplied as measurement signals 
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multiplexer 46 whose output is connected to a 
to a multiplexer synchronous 
multiplier 47 which serves as a ^ 
demodulator. The latter's ^-^^"^'J^^^^'ll,:^^ ^ is 

^oi;:ii-ivelv large number ot periou& 
at 48 over a relatively y The presence 

of the test signals is estaB threshold 
respective integral exceeding a prescr b 

..lue within a P--"'^^^""^^//^ t^^;/, error in 
.ase, an alar, signal is o„ pu at ^^-^^^^ ^^^^^^^ 

Tsta^^ed :%i:L ..e s^chronons demodulation. 



